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TITLE: THE OCEAN: SOURCE,OF NUTRITION FOR THE FUTURE 
CONCEPT: IV.C, 
IV. Cultural evolution led to dominance] of the environment. 
C. THE GROWTH OF SCIENCE AND TECHNOLOGY INCREASED MAN'S USE 
OF NATURAL RESOURCES. 
MARINE CONCEPT: 4.12 r Rh ped 
4., Man is part of the marine ecosystem 


4.1 The marine environment has affected the course of histor ‘and 
the development of human cultures. : 


4.12 PROXIMITY TO THE OCEANS AND THE AVAILABILITY OF MARINE 
RESOURCES HAVE INFLUENCED THE CULTURES OF MANY SOCIETIES, Pe 
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s 
INTRODUCTION "ig 3 


The question of future sources of food is posed with increasing frequency 
ag @he amount of arable land per person decreases with population growth. The - 
role of the ocean as a food supplier is currently heing explored. The ocean 
thas the potential to produce products already in use in greater quantities as 
well as new products. ‘ 


This learniog’experience is divided into four major areas: 1) an overview, 
2) marine plants, 3) fish protein concentrate and 4) aquaculture. © Each lesson 
is intended for a daily forty-five minute class period, but may be expanded or 
condensed depending on time and. student interest. . ‘ 


From A Conceptual Scheme for Population-Environment Studies, 1973. . Cost. $2:50. 
From Marine Environment Proposed Conceptual’ Scheme, 1973, No charge.- 


Both conceptual schemes are available from Robert: W. Stegner, Populat ion-Erivi ronment 
Curriculum Study, 310 Willard Hall, University of Delaware, Newatk, DE “T9711. 
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LESSON I: AN OVERVIEW | 


Concept: The world’ population is growing at a rate faster than present. food sources 

, can support. The ocean has many untapped resources’for feedjng a growing’ 

population. a’. ; 

Objectives: ° 
La 26 eadeeutend the present world food shortage problem. 


2. To list possible Sources of food frofs the sea that are rarely or never .. 
used today. 


3. ‘To taste foods from he sea which nad be important .sources of ipierbindns 
in the future. 


4. To overcome psychological barriers to certain foods which students are . 
oe lata to. ag ~ ee . 
Teacher Background: 's 


From the graph below,\it can be seen that it took 1,850 years, from 1 A.D. 
to 1850, for the population to double from one-half billion to one billion. 
Demographers predict that the present population of 4.5 billion will increase 
to 6.5 billion by the qeay BODO ar 


. aan | 
J ’ . a 
| a | 


is I 
pm B.C. - «1 1850 1975 2000 
A.D... ‘ 
In order to keep pace yith the increasing annuat ‘Population rate of ‘three 
per cent, feod production must increase at the rate of fodr per cent annually, 
Sousvers present world food production is increasing only 2:7 per éent. per anntm. 


Early man was a hunter, adthough he also} at berries. and seeds. In order 
to gatier enough food for his family, ,he needed about two square’ miles = 
of land for hunting. The United States, with|an area of 3,600, 600.: square miles, 
“would only be able to support 1,800,000 families ina iis. | society. 


About 10,Q00 years ago, man first started growing crops» ‘and raising animals. 
Thus, he increased his food yield &g support the growing pdpulation. With ex-" © 
. perience and technology, man. has been able to grow and raise even greater amounts “ 
, of more nutritious food products. However, the increased food yield from the 
land is not sufficient to jsupport the present world Popusaetens . 


Since 70 per cent cptene earth's surface -is covered by. water, fan’ is turning 
more and more to the sea for food resources. However, today he is at the same 
Stage with sea foods that, early man was with land foods, i.e., hunting wild stocks 
of fish and shellfish. In order to. increase the yield of food from thé sea, man 
must perform more scientific research, utilize new. ocean food sources and begin 
to "farm" the oceans. . 
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‘Research has recently begun on increasing the yield of traditional sea 

foods as well as developing methods for utilizing other sea life. This new 
field of study in known.as aquaculture (agriculture is from the Latin for 
cultivation of fields; aquaculture is from the Latin for cultivation of water). 
The Japanese are very advanced ‘in. Sens because there is so little 
land ,to farm in Japan. 


& 


Aquaculture efforts include decreasing the growing time of marine organ- 
isms, breeding marine organisms to':increase number and size, and culturing 
previously unused resources such as seaweed, algae and other forms of marine 
life. Alternate forms 6f sea foods such as.fish protein concentrate are also 
being developed. Foods from the sea include seaweeds, fish and fish products, 
and shellfish, such as oysters, clams, shrimp and lobsters. | 


Many. people, however, have a psychological barrier against eating many 
kinds of seafoods, even if they have never tried them before. Sirice seafoods 
will’ be an important source of nutrition, it is important that thése barriers 
be overcome. In this section, a Seafood meal will be prepared in an attempt 
to counter such attitudes. zs : \ 


. Learning Experience Procedure: 


ry 


1. Buzz Session: ' In groups of three, students should make a list ‘of 
possible food sources from the sea. (5 minutes) 


2. Dtscuss and compile the buzz sessio; lists. Some possible i. 
are included in the paragraphs above’ The importance of these food 
resources will be discussed in the following sections of this lesson 
plan: Marine Plants, Fish Protein Concentrate (FPC)| and Aquaculture. 


Prépare a meal which consists of seafood products that have potential 
for increased future use: 


Appetizer: Makinori (Japanese seaweed)- N 
Entree: Oysters, clams, mussels or other fish or shellfish 
Dessert: FPC chocolate chip cookies (see recipe, p. 15) 


~ For recipes, use: a cookbook or the books by Zachary and Steinberg listed 
in the bibliography. (If the students are not involved in preparing 
the meal, do not tell: them what foods they are eating.) 


After tasting the foods, have the students complete the exercise “What 
Food Are You Eating?" 


Class discussion:, List the parts of the meal on the chalkboard. Agk 

‘the following for each food tasted and tally the results: \ 
. a. How many liked the dish? 
‘b. How many disliked the dish? 

c. Was'there an unfamiliar flavor in the product? 


d.. Can anyone guess what it was? 


Identify each food item for the class. 


An excellent introductory movie on the Subject is "Food from the|Sea," 
available from Instructional Resources Center, University of Delaware, 
Newark, DE 19711. a. 


Have students write reports on the nutritional value of seafood. ~ 


™ 
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tensils for a meal, 


e seaweed (available at Oriental food stores or 


food: stores) 
(available at supermarkets, seafood restaurants, 


markets) 

ice (available at supermarkets) 

otein Concentrate (samples available from Population-. 
ment Curriculum Study, 310 Willard Hall, University 


ware, Newark, DE 19711) 7 
cise "What Food Are You Eating?" 


Py 
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Name sg 


, ° What Food Are You Eating? 


Try to guess the main ingredients in éach of the.foods that you 


have ‘jyst eaten, -Star-the ingredients that you think may represent an 


’ 


important Part of food production and nutrition in the future. 


I. Appetizer 
II. Entree 


III. Dessert 


Beverage 
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“LESSON 2: MARINE PLANTS 


Concept: Marine plants and. their products are used in many phases -of food pro- 
duction.’ Moré attention must be given to the greater use of ‘thease 
plants as a direct food Soyrce. 

Y] 


Objectives: 


1.’ To understand why the pl of plants fs imporrant with regard to energy 
efficiency. - : : 


2. To understand the advantages and disadvantages of using various, types . 
of marine plants for nutrition. 


3.. To learn about the pres@¢nt and future uses of marine plants as food 
sources. 

Teacher sactexcnesil 

“The most abundant types off organisms, both on land and in the oceans, are 
the plants. In the oceans, the majority of these plants are the one-celled algae, 
- which are invisible to the naked eye. These unicellular plants, known as phyto- | 
plankton, drift freely throughout the ocean. The more familiar seaweeds are, 
also found 'throughott the oceans. . : z . - 


1 


Plants are the basis of the food web in the ocean. By photosynthesis, ‘they 
convert the radiant energy of the sun into organic matter which can then be used 
ag food by the animals of the sea. Usually, small animals eat the plants. The 
small ‘animals are then eaten by larger ones wwhich are in .turn eaten by even larger 
animals. Each of these links in known as a ‘trophic level. In this manner, the 
energy of the sun is distributed to all organisms in the form of food. 


However, each link in the food chain involves a great loss of energy. It 
has been estimated tha® only 10% of the energy is passed from one trophic level 
to the next. The rest is used.to support the activity of the organism or lost 
as waste material. Thus,'there is a greater amount of energy contained in the 
lower trophic level organisms, especially the plants. - 


Phytoplankton are very abundant, yet the oceans are so large and the phyto- 
plankton so small that it would be difficult to harvest them. Furthertnore, many 
phytoplankton have a high proportion of indigestible substances and 
lack certain essential amino acids. 


There is one®type of algae which appears to be a promising source of foo, 
Chlorella pyrenoidosa. In the mature state, this unicellular plant has a small 
percentage of protein. But if it is harvested in its early growth stage, it’ 
may contain’up to 58% protein. The protein contains all the essential amino 
acids in large quantities and good fat quality. Engineers feel that farm 
factories which could harvest 20 tons of dry protein and two tons ofsfat are s 
‘feasible. But larger marine organisms, which have eaten and stored the energy from 
the minute food sources, are still a more useful product for man because they are 
easier to catch? 


Seaweeds, on the other hand, -ate much larger plants that are usually 
attached to the 0cean bottom by means of holdfasts. They have stems.and nutrient -— 
absorbing leavesy, ‘but no flowers, fruits or tubers. Seaweed presently plays, 
a very small role in world food production. conomically, brown algae (sugar 
wracks, giant kelp), red algae (Irish moss, dulse laver), and green algae (sea 
lettuce) are the most important. 
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In North Amer'tca, seaweed is used as food in regions near the sea. "Because 
land is ‘scarce, the Japanese use the sea\to its fullest extént, ‘They harvest 
seaweed both from the sea and from algae farms.” Laver is the most common variety 
of seaweed used in Japan and is found in soups, sauces‘ and sushi, a dish contain- 
ing rice, meat, eggs and. fish wrapped in laver leaves. «. -However, laver is a poor 
source of energy and has a low fat and protein content. But it. has a high con- 
tent of trace elements, minerals, and vitamins, all essential for human growth 
and development. ‘ 


Seaweeds are most often used for their extracts. These extracts, agar, 
carrageenins and algins, contain substances which have excellent gelling proper- 
ties. They are used to thicken ice cream, soups, sauces, jellies, mayon- 
naise and sausage casings. Thus, in a single meal, people, may eat seaweed in 
many different forms. - +e : 


The principal source of algin in the United States is the giant kelp found 
in large beds off the coast of California. This seaweed is attached to the 
bottom and rises 165 feet to the surface. It is harvested with the use of vhs 
which cut the. weed down to four feet below the surface. The plant is a fast 
grower, capable of growing two feet in one day or doubling its size in fourteen 
days. In order to take full advantage of marine plants as a source of nutrition, 
the harvesting technology must be improved so that large quantities may’ be 
obtained inexpensively and efficiently. 


Learning Experiéhce Procedure: 


1. Leétruresdiscussion on the uses, advantages, and disadvantages of marine 
plants as a source of nutrition. 


Use visual aids to illustrate the ways in which seaweed is used in food. 
(See bibliography for books and films). 


Prepare some of the following seaweed dj@hes. The plants are available. 
from Oriental or health food stores. 


Recipes: 
‘Laver Bread (from Wales) 


Wash the laver thoroughly to remove any-foreign matter. Cook the laver in 
salted water in copper boiler for twelve hours. Spread the plant and allow 
to cool. Mince and add food coloring. 


To’ serve, warm in fat or make into small cakes coated with oatmeal and fry. 
- 
Sea Cabbage Sauce (from Russia) 


Fresh’ sea cabbage (Laminaria) is cleaned, rinsed and dried. Soak in fresh 
water for three to four hours. Rinse and chop into small pieces. Fry 
‘chopped sea cabbage for five.minutes and cool quickly. After tomato sauce 
is added to a stuffing of sea cabbage, carrots, and ROAERs the mixture may 
be canned. 
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\ Japanese Use of Laver 


Wash the laver in fresh water to remove foreign matter. i 

Chop leaves up finely and spread out to dry in thin sheets, ae 

This sheet material, kgown as Asakusa-nori or Hoshi-nori, is then baked or 
toasted over a fire until the color changes to \green. 

_ At this’ point, several things may be done: ‘it can be broken up and added 
_.to sauces or soups; it can be soaked in sauces and eaten; or sushi 

can be prepared by placing boiled rice and strips of meat or fish on 
a sheet of hoshi-nori, rolling it up and cutting it into slices, 


| 
| 


I] 
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LESSON 3: FISH PROTEIN CONCENTRATE 


Concept: To make more economical use of ,the total fish catch by processing whole 
me _ fish into highly nutritional fish protein.concentrate (FPC). 


‘ Objectives: , ' . 
1, To understand the need for more efficient processing of whole fish. i 7 
2. To evaluate the nutritional contribution of FPC to the diet... 

4% To determine the advantages and disadvantages of FPC as a food source. 


4. To understand the many ways in which FPC can be used. 


Teacher Background — 


, Fish contain very high concentrations of valuable nutrients, especially high- 
quality protein. However, much of the potential fish yield is, not presently being 
harvested. Furthermote, of the fish that are caught, a large'proportion is used 
as animal feed. Thus the annual yield of fish could be increased while still 
. maintairding a stkady Stock. 


However, certain prohioes arise with: the use of fish as a human food source. : 
First, fish are highly perishable and great precautions ‘must be taken to preserve 
them. Second, because’ of people's tastes, only very few species of fish are in 
much demand. Many species of abundant fish are ignored as a food source. To 
increase the use of fish as a food source, methods for proteins a protein con- ; 
centrate from fish have been déveloped. 


, Fish protein concentrate, or FPC, is a long-lasting product in which the 
proteins and nutrients are,more concentrated than in the. fresh fish. The pro- 
cessing methods prevent waste by using whole fish and fish not usually consumed 
by humans. Depending on the method of processing, the appearance of FPC can 
Tange from a tasteless, odorless flour to a fish-flavored, coarse meal or paste. 


As seen in Table 1, a acineretal FPC, ‘Astra Protein, produced by Nabisco 
’ Astra Nutrition Development Corporation, contains 80% protein, with a high 
concentration of essential amino acids. In vegetable protein, there is a much 
lower concentration of some of these amino acids. FPC also-has a \low fat, 
high (14%) mineral content. It is especially high in calcium and ‘phosphorus. 


5 ® 
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1. APPROXIMATE ANALYTICAL SPECIFICATIONS FOR ASTRA PROTEIN * 
Wh 
7 hs, 
Protein (N x 6.25) 


\ 
Fat 


Water “ 
Ash ¢ = 
Calcium 
* Phosphorus — 
Magnesium 
Sodium 
Potassium 
Chloride 
Iron 
Zinc 
Manganesé 
Copper 
Fluorine 
Mercury 
Iodine 
Residual {isopropanol 
Total bacterial count 
Pathogenic bacteria absent 


*There may be variations in protein, ash, and nlineral content depending on 
the species of fish used as a raw material]. \ 


( 


4 ‘ 
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FPC has been dasigned as a, supplenent to existing cereal flours such as 
’ wheat, corn, oats, rye, rice, millet, sorghum, cassava and soya, It may be 
used in breads, crackers, pasta noddles, cookies, tortillas and,other baked 
goods. Table 2 dnd Figure 1 illustrate the increased protein quality wher 


FPC is added.to crackers and pasta. : ‘ 
—_, 
Table 2. — P * QUANTITY AND QUALITY OF PROTEIN 


to : IN CRACKERS SUPPLEMENTED WITH FPC 


Amount of FPC in crackers Protein content. Protein quality! 


ox ee: 2 20% 
4% : 12.0% 58% 
. ® Py sg 

82 15.3% 77% 
12% '  17,9% : 92% 


. 


1 Protein efficiency ratio values expressed as a: percentage of the value for casein. % 
Figure 1 . COMPARISON OF PROTEIN EFFICIENCY RATIOS . 
. SS 


OF PASTA AND UNPROCESSED MIXTURES OF SFMOLINA AND FPC “rs 


Unprocessed Mixtures 


- Pasta 


Efficiency Ratio 


(2 of Casein Value) 


otein 


40 


30 


. < 
“x FPC Added to Semolina 


2 4h 


12 
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When used at optimum amount (10%), FPC has little effect on the taste or 
character of the foods to which it is added. Also, there is only a slight loss 
of protein quality during cooking. Protein is a very expensive element of our 

" diet sinee much of it comes from meat. When flours are fortified With FPC, the 
cost per unit of usuable protein decreases by 35%. ») 
‘ FPC has proven to be beneficial in supplying nutrition to drought-stticken 
areas. . Because of the. continuing need for new sources of food, FPC will have © 
to become a more important food resource for all the countries of the world. 
wever, problems arise from the fact thag people are slow to accept new types 
food. Also, there fs still no. large FPC processing industry. With more 
research and public education, these problems can be overcome. 


Learning Experience Procedure: 


.Lecture on the various aspects of FPC. (See Teacher, ere. 9 
An“excellent background article is "Fish Meal and FPC" by C.P. Idyll, 
published in the March/April 1973 issue of Sea Frontiers ee 
(ol. 19, #2, p. 83). 


Discussion of homework assignment (p. 13), especially question 6. 
These questions may also be used as a discussion guide, 


Circulate samples of; FPC and ‘wheat flour and compare the two as to 
ecolor, texture, smell and taste. (Samples of FPC are available from 
Population-Environment Curriculum Study, 310 Willard Hdll, University 
of Delaware, Newark, DE 19711.) 


4. Relate this lesson‘to others on nutrition by discussing the effects 
FPC might have on various forms of malnutrition. iy 


= 5. Recipes using FPC are found on pp. 14-15. 


Homework _ Assignment apaeeees e 


1, @ Fish are uy being harvested’ to the fullest extent; of those Satwinted, 
much is used as animal feed; fish are highly perishable; certain fish 
’ are not pleasing to the “taste, 


. 


and peter: nutrient materials are more concentrated than in fresh fish, 


FPC is a long+lasting fish product of high nutritive an in fe Protein 


“High protein and mineral content; low fat content. e; ) 


Bread, crackers, noodles, cookies, tortillas. : j 


When used in its optimum amount (10%), FPC alters the ‘physical and 
sensory characteristics very little. 


. 


Advantages: ; » ‘ 


makes very efficient use of a catch of fish by using all parts 
very high in protein (80%) and very low in fat (0.1%) 
easily used as a food supplement without loss of nutritive value 
does not alter the taste or chardcter of food 

' since fish are abundant, FPC is abundant 
it can be stored for long periods of time 


Disadvantages: 


a. people are slow to“accept new types of food 
b. , there is still yo large FPC processing industry 


, , 15 


_ Homework Assignment: 


3 ‘N 


Iv.Cc. 
(Mar. 4,12) . 
pa 13 


From the class lecture, answer the following questions. Be able to discuss 
your answers in class. 


I, 


2. 


3. 


Why are fish not used to their full potential as a human food source? 


What is fish protein concentrate? ' 


am. 


¢ 
List two properties of FPC which indicate it could alleviate malnutrition: 


tn an acceptable way. 


What products lend themselves well ‘to the addition of FPC? P ‘ 


‘ e 
Do any changes in the taste or texture of foods occur when FPC is used 
in their preparation? ; 


U 
Discuss your thoughts on the advantages and disadvantages of using FPC 
extensively in food production. { 


. . ° NJ 
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Fish protein concentrate (FPC) is an exccilent 
source of high quality, low cost animal protein. 
It can be. used in foods to improve the quality 
ard increase the quantity of protein. A mixture ‘ 
of nine parts of wheat flour and one part of FPC 
is three to four times more nutritious than just 
wheat flour alone. Such a mixture can be used 
to prepare foods — such as bread and cookies — 
© that cre excellent in quality and most occeptoble.. 


he 
FPC cbhn be used 
FPC is used to make light, fluffy dumplings. 
| SEARTY SOUP 2 ; . 
1 tebles poor butter : 
1/2 cup tlour/FPC mixture ‘ 
(8 parts Hour to 1 part FPC) 
1/4 teaspoon boking powder 
l egg 
1 tablespoon pormesan cheese 
6 cups of chicken broth 
1/3 cup of tomato sauce 


Melt butter. Add flour ond baking powder. Mix well, 

Add egg. Beat well after each addition. Blend in 

cheese. Heot broth and tomoto sauce to boiling. Drop 
| mexture into the hot brorh by 1/2 teaspoon ct a time, 
| Cover lightly. Cook for 10 minutes. 


ae oe 
onm ~~ S35: Aa a > - 
Industry aan very effectively use FPC to fortify mony 
of the cereal products, like bread, posta (moccroni 


products), crockers, ond cookies, The breod fortified - 


_ with FPC is equolly os good os the non-fortified 
bread in texture ond flovor, but slightly tannish in 

+ color. Experiments have shown the following formu- 
lation con be used to make excellent bread. 


Sire ee 
| Pereent of the fw 
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4 - | 
in souos. In the following recipe | 


_minstes. 


err S33 


ond the dissolved yeast. Mix for obout five 


Place in the fermentor for four. hours at B0°- |: « 
85°F. ; , , 
At fhe end of the’ four hours, take the remcining 


ingredients - suger, salt, fct, remaining flour 


severol minutes or until the FPC is well mixed 
with the other ingredients. Add the remaining 
water: Mix for several minutes (one to two}.-Add. 


* the sponge. Mix ugtil dough has developed, cbout 


| dough. A 


ond/FPC — and place in the mixer. Mix for | 
| 


seven to eight minyfes. - = 


Weigh the dough (518 grams) and cllow to relax 
for ten to fifteen minutes. 


Sheet and mold the dough. Place in pans. Place 
pons in proofing cabinet ct 90°F ond 90 percent }. 
humidity until. the dough has risen to one-half J % 
inch above the sides of the pan (50-60 minutes). c \ 


Boke at 420°F for 20-25 minutes. < 


FPC can be ingorporated into pasta (macaroni \* 
‘products) to mcke a more nutritious product. Moke 

c mixture of 92 percent semolina and § percent | ~ 
FPC. Then follow the usuct procedure in the ' 
making of pasta. The only difference wilf be 
in the omount of water needed to prepare the 
little more water is ‘needed with 
each percent increment of FPC. The dough 
will go through the extruder quite edsily. 


(ANF... 
A very acceptable and nutritious cracker, 
cookie, or smock can be made by replocing 8° 
to 10 percent of the flour. with FPC. When 
FPC is used mitk is not needed. Replace the 
usual amount of liquid milk with water. Chances 


cre a little more water will be needed than 
the amount listed in the formulation. With o 
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B oa The fallowing “‘EPCwhect flour mixture con be made ‘‘ ak peice i 2b pe 
{’%a @t home and used in recipes: ' ~ FPC — CINNAMON COOKIES ~ RUM TORTE 
aw ‘ _ 41/2 pounds (or 18 cogs) of all-purpose flour " 172 cup vegetable shortening © _ 4 eggs, separated 
: 1/2 pound (or 2 cups) of FPC : a cup bytter or margorine x wa cup suger 
3/4 ¢ s . . Hh %s 4 te solt 
_ Mix the oll-purpose flour and the FPC, sift several ; ita ups suger es Lig rep tile 
fimes and store in an airtight container. This supple- 99 e 
mented wheat flour mixture can then be used in the 2-3/4 cups sifted FPC-flour -- # Leup FPC-flour as 
recipes that are given below or in other tecipes thot * 4 2 teaspoons cream of tortor _t .. W/3 cup melted butter “3 
+ ' spequire wheat flour, } teaspoon soda Sauce and Topping @ 
r 3/4 teaspoon salt ® 
‘ 2 teaspoons cinname 1-1/2 cups suger 
4 ; ira 1-1/2 cups weter ig 
Mix shortening, butter, 1-1/2 cups sugar MF ces 1/2 cup brandy, rum, sherry or orange juies 
theroughly. Combine and: sift flour mixture, cream of * 2 teaspoons grated orange rind I q 
tartar, soda ond salt. Stir dry ingredients into shorten- 1/4 cup flaked coconut of chopped nuts : ; 
ing-sugor mixture. Chill 1 hour. While dough is chil- of nfixture of both ; 
ling mix remaining 1/4 cup sugar ond cinnamon. 


Beot egg whites until they form soft peaks. Gradually 
add 1/4 cup sugar to egg whites beating constantly 
until egg whites are -stiff ond glossy. Beat egg yolks, 
_femoining suger, salt ond vanilla until thick. Fold . 
into egg whites. Fold in dry ingredients, then butter. 
from boki Pour into 2 quort casserole. Bake in moderate oven, 
2-1/2 te i eae on racks. Makes chout 40 scoop, until done ond lightly browned, (about 30 
7 5 cups lukewarm water (110°- 115° F. ) minutes.) Prepare scuce while cake is boking. Com- 
¢ 1/2 cup suger « ° bine sugor and water; cook to soft ball stage, 246°F. * 
oa * 2 packages active dry yeost Add liquor or orange juice and rind. Poke holes oll 
14 cups (about) sifted FPC flour over cake from top to bottom using*a skewpr orice | 
4 1/3 cup shortening ' pick. Pour souce over coke. Before liquid is oll 
2 tablespoons solt ebsorbed sprinkle top with coconut or chop nuts 
or @ combination of both. Serve warm. es 8 
“servings. oe, J 


Shppe rounded tablespoonfuls of dough into bolls. 
Roll balls in cinnamon sugar. Place 2 inches epert on 
ungreased baking sheetss:Boke in moderate oven, 
\" _350°F. about 10 minutes or until done and lightly 
browned. Cookies will puff up then flbtten. Remove 


i 


Combine 3 cups water, 1/4 cup suger and sprinkle 
yeost over top; mix. Let stand until yeast is dissolved. 
Stir in 4 cups PPC flour; beat until smooth. Cover 
with towel ond let rise in warm droftless area until 
light and Jpongy, about | hour. Heat remaining 2 cups 
woter ; sty tening, remaining 1/4 cup sugar and 
salt. Allow shottening to melt; cool to lukewarm. Stir 
yeost mixture to break bubbles; odd to lukeworm 


FPC ~ CHOCOLATE CHIP COOKIES , 


water, Stir in remaining 10 cups FPC flour or Flour 2-3/4 cups sifted FPC-f . 
needed to make a soft dough. Turn onto lightly floured 1 teas. sodo - 

: beard. Knead until deugh is “springy” Press finger i ledspacw salt APPLE -NUT BARS 3 
, ° Ante dough. If dough springs back it is considered : 1 cup butter or morgarine . dav T cup sifted FPC flour AG 
s ‘springy. Place in large well greased bew!; tun § ~ "3/4 cup brown sugar ecie teaspoon baking powder G ss 

dough over to grease both sides. Cover with towel. . 7 3/4 cup grenulated sugar : : S * 1/2 teaspoon salt F 
_ Sat in warm draftless area until dough déubles in ~*~ ~ Qeogs at Wa cup butter or merger ine (melted) 7 
size, about 1-1/2 hours. Punch dough down with fist. ‘at 112 teaspoons vanilla ~ _,T | SPhga Db cup grenuloted suger y. . ent x Sed 
Turn onto lightly floured board; divide into 3 equal + ~ 2 pockages (6 ounce) ch¢colate ies ia * 5S 2 eggs (well beaten) 2 io ee 
portians; cover and let rest 8 to 10 minutes. Shope ‘€e- “1/2 cup chopped pecons| if desired >. x 1 cup chopped nuts voting “oe ee « 
pieces of deugh into looves 9 inches long. Place each ond cift ve mee" “ext ae 1/3 cup raisins c eS eh be 
Combine sift firxg 3 ingredignts; reserve. Cream 9 ~< a * 2/3 cups finely-cut dried a “ -~ 


tn\@ greased 9 x § x 3 inch loaf pan pressing loaf to 

+ ene leng edge of pan. Cover with towel or splastic 
* film. Plece in warm dreftless area until double in size. 

- Beko in conter (be careful pens do neg touch) of meder- ‘MiMtwres SAdd chovolete -chipe 


Drop level toblespeons of 
@te even,350°F. Boke until dene to 4S minutes. - 
genie for deneness ap teak quarly with: inner, Lest Snarecsed behing’ sheet. in moderate oven, “Site bettered pon (13 « 9 u 2 laches}. Boke in pre- 


1° B7S°F., about 10 minutes it dene end heated oven (350°F.) for abou 25 minutes. While :, 
11 sound hellew if dene. Remeve from pens ot once ie e lone @ golden 

< brown. Remove cookies from tisking sheet .ond f enrlll scarey i Ets ticteee Ma) 
oo ee ee Makes three 9 x 5 x 4-1/2 inch eniruckie:it a 72 2-ine Tas, coo ~" in conlactiona’’ 6 i 20 


a . = = , 


s and voniliy until . © jg; Confectionsr's sugar 5.3 iad 


lerts into creamed ‘ eS Md 
outs; mix ant raz “Sift dry Ingredients .tate bowl, “add remaining ingre- - 


2 inches apert on * Ldients except confectioner’s suger. Mix well and peur 
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LESSON 4: AQUACULTURE 


Concept: Through the widespread practice of aquaculture, the yield of marine- 
organisms can be substantially increased to provide nutrition for a 
larger number of people. 


. Objectives: 


.Taised and fed until marketing. Also, a brood stock is maintained to provide | 


1. To establish poesia advantages and disadvantages of increasing food 
production through aquaculture. 


2. To determine what organisms can be "farmed" and the methods involved. 


3. To dBsess the clair. ing of aquacultural products. 


Teacher Background: 


Acre for acre, the sea can be just as productive as the land, especially in 
near-shore regions. As opposed to the land, howeve®, man still gets most of his 
food from the sea by hunting. In many cases, this method is inefficient. But 
now, man is beginning to realize the advantages of aquaculture--farming the 
aquatic environment. 


Presently, there are four basic types of aquaculture. The first is the 
hatchery in which large numbers of young are raised in controlled areas. They 
are then released into their natural setting where it's expected the popula- 
tion of that species will increase. This technique has been successful in the 
United States with members of the salmon family. Overall, however, hatcheries 
have been unsuccessful because the fish, when released, are unable to fend for 
themselves. Furthermore, the numbers released do not add significantly ‘to the 
existing natural population. 


The sécond type involves capture and impoundment of thesyoung. In this 
way, more food may be provided. The third type of aquaculture is the raising 
of marine organisms from youth until they reach marketable size, The final | 
and most difficult method involves full control of the life cycle and closely fF 
approximates land farming. Eggs are hatched and the various life stages are 


«| 
more eggs. ; } 


The criteria for successful Aquaculture limits the number of marine animals 
which may be used; The organism should be: 1) capable of being raised easily 


from the egg; 2) fast-growing; 3) able to eat inexpensive and abundant food, 

» preferably plants; and 4) resistant to disease and unfavorable envjronmental: 
conditions. Thus many open gea fishes which require large amounts of space and 
food are not suitable for coeur However, many of these fish schools ean, 
with proper management, be caught efficiently year after year. 


Oysters have been the most successfully farmed maring organism. They are 
attached animals, live in shallow, brackish waters,’ produge large numbers of 
eggs and feed on plants. The oyster larvae swim-for a cofple of weeks, They 
then settle on a hard surface as spat, whereupon they devplop into the adult. 
In oyster culturing, hard surfaces are provided for spat Bettling. - During 
development, spat are separated to prevent crowding. The growing adults are ,. ' 
often cleaned of algae which may inhibit their filtering apparatus. Also, . 
oyster predators. such as starfish and oyster drills are gontrolled. -Mussels 
are cultivated in a similar manner. ‘ 

' * eG . 
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Other more sophisticated and scientific techniques for raising oysters have 


— developed. At the University of Delaware, clams and oysters have been raised : 


‘ in a closed system from egg to adult at a much faster rate than in natural 
situationg. In a closed system, the water is recirculated so that there is no. 
dependence on natural waters. In this way, it is possible to raise marine 
organisms at locations ‘away from the marine environment. 


In Japan, “methods for harvesting shrimp have been successfully developed. 
Gravid females are placed in spawning tanks where each releases 200,000 eggs. 
As the shrimp ‘larvae grow, their appetites grow and their tastes change. The 
post- larval shrimp are then transferred to outdoor rearing ponds where they - 8 
eventually develop into adults, By controlling type and amount of food, pred- 
ators and parasites, water quality and its oxygen content, shrimp can be grown 
larger, in a shorter amount of time than they grow in thé natural environment. Other, 
crustaceans for which culturing methods are being developed are lobsters and 
crabs. } . 


Many fish are reared in fresh and salt water ponds. Plant-eating fish. 

are the most advantageous tecause of thé low food cost and high energy efficiency. 
An excellent example is the herring-like milkfish, cultured in the Far East. + 
These fish are reared in a similar manner as the shrimp. Different life stages 
are reared in different ponds and their environments are closely controlled at 

al} times. 


‘There are still many man-made obstacles impeding the progress : . $ 
of aquaculture, Shore regions are needed in many methods of aquaculture. How- 
ever, this land is in high demand by recreationists, developers and industrialists, 
Thus the high_costs may act as a deterrent. The greatest threat to the aqua- 
culture industry is pollution. Sewage, industrial wastes, spesticides and 
radioactivity all affect marine organisms and thus affect aquactlture.’° 


Learning Experience Procedure: , . : = 


1, Lecture-discuss{orgon the, various aspects of aquaculture as described 
in the Teacher Background. 


2. Discuss the following topics: ' * 
-a. advantages and benefits of aquaculture : 5 Pog 
b. problems to be overcome in the deyelopment of aquaculture ‘ 


3. ¥ndividual reports: Hav@ students report on the ways in which a partic- 

4 ular marine organism is or can be harvested. These reports should include 
Something about the organism's life cycle. THe organisms may include 
‘plants (segweeds), fish, mollusks, crustaceans, plankton and marine ‘ 
mammals. 


“4. Guest speaker: Arrange to have speaker talk about aquaculture. Contact 
your state division of fish and wildlife or a university warine extension 
meen ° ’ 


5. " Suggested film: "Take Two from dhe Sea." Gives description of har- - 
vesting,.*culturing, processing, cooking and serving of oysters and clams, 
Free film which should be booked three months in advance from: 


. National Oceanic and Atmospheric Administration 
U.S. Department of Commerce 
Motion Picture Section 
. 12231 Wilkens Avenue - 
. "Rockville, MD 20852 22 * 
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